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9 Claims.. 


This invention relates to prefabricated build- 
ings, and more particularly to prefabricated shel- 
ter units capable of quick erection at low cost. 

A considerable effort is being made and has 


~ been made in the past to develop a truly low cost’ 


housing unit that would be capable of mass pro- 


‘duction. Most of such housing units, however, 


have conformed more or less strictly to conven- 
tional architectural concepts of housing units, 
the principles of which have made it extremely 
difficult to produce prefabricated houses capable 
of rapid mass production and easy erection in a 
few hours time. 

The problem is not ‘simplified by the fact that 
such buildings must afford not only good protec- 
tion against the weather, but should also provide 
comfortable as well as conveniently arranged liv- 
ing quarters. 

One object of my invention is to provide a 
shelter unit or building having curved walls that 
answers these requirements and does not require 


10 


15 


20 


the use of the ordinary internal framework or _ 


stress members. 

A further object is the provision of a shelter 
unit: of generally curved shape composed of ‘a 
laminated shell, the different layers of which 
strengthen the other layers by reason of their 
a of assembly and the curvature’ of the 

e 

Another object is the provision of a shelter unit 
in which an outer curved shell of sheet material 
is strengthened and held more rigidly in place by 
sheets of resilient material sprung and held in 
the sprung position against the inside of the sheet 

_material. =~ ; 

A further object of the invention is the provi- 
sion of a novel floor structure for a building that 
is weather proof and capable of quick assembly at 
low cost from standard sheet materials. 

Another object is the provision of a building 
having a curved side wall, a roof, and a curved 
eave portion connecting the roof and side wall 
that reinforces the entire structure. 

A further object of the invention. is the pro- 
vision of low cost housing units capable of pre- 


fabrication on a large scale, quick assembly, and 


- of being demountable for re-assembly at.a dif- 
ferent location. 
Further objects of the invention are the pro- 
vision of an. adjustable ventilator system and 
" movable partitions for such a shelter unit or 
building. : 
Other objects and advantages of the inven- 
tion will be described and will be apparent from 
a description of the embodiments of my inven- 
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tion shown in the accompanying uate in - 
which 
Figure 1 is a front elevation of a housing unit 


“constructed in accordance with my invention. 


Figure 2 is a plan view partly broken away to 
show a built up floor for such a housing unit. 

Figure 3 is a vertical sectional view on‘an en- 
larged scale of a detail, taken on the line 3—3 


of Figure 2, to show the junction of the floor 


with the side wall, 

Figure 4 is a vertical sectional view of the base 
layer of the floor, taken on the line 4—4 of Fig- 
ure 2. . 

Figure 5 is a fractional horizontal sectional — 
view showing the laminated structure of the 
curved side walls. 

Figures 6, 7 and 8 are fractional vertical sec- 
tional views of the wall structure showing the 
bottom, intermediate and top of the side walls, 
respectively, said views being taken approximate- 
ly on the line r—z of Figure 5. 

Figure 9 is a fractional vertical sectional view, 
taken on about the line $—9 of Figure 5. 

Figure 10 is an elevation of a section of @ slot- 
ted channel bar that may be attached to the 
side walls as shown in Figures 5-8. 

Figure 11 is a top plan view of a wall bracket 
that may be supported by the channel bar shown 
in Figure 10.- 

Figure 12 is a vertical sectional view showing a 
shelf supported by one of these brackets fixed 
in the slotted channel bar. 

Figure 13 is g rear elevation of one of the 
prackets that may be used for supporting shelves, 
cabinets or other wall fixtures. 

Figure 14 is a vertical sectional view through 
the eave portion of the building shell or wall. 

Figure 15 is a vertical sectional view through 
approximately the center of one of the roof 
panels. 

« Figure 16 is 2 fractional sectional view, taken ; 
on the line 16—16 of Figure 15, to show the 
manner in which the roof panels and insulation 
are joined. 

Figure 17. is a plan view of one of the roof 
panels. 

Figure 18 is.a fractional sectional view through 
‘one of the-roof panel apertures for light, taken ~ 
on the line 18—18 of Figure17. . : 

Figure 19 is a vertical sectional view through 2 
centrally located ventilator at the top.of the roofs 

Figure 20 is a fractional vertical sectional view 
of a door frame, taken on the line 16-—16 of 
“pigwre 21 is a Sractional, horizontal sectional 


2 


view of the door frame, taken on the line (7—{7 
of Figure i. 

Figure 22 is a horizontal sectional view through 
the building to illustrate one possible arrange- 
ment of partitions and furniture. 

Figure 23 is a perspective of an end of a mov- 
able partition that may be used to divide the in- 
terior of the building into two or more rooms. 

Figure 24 is a fractional elevational view of a 
modification of a building constructed according 
to my invention. ; : 

Figure 25 {s a horizontal sectional view through 

the side wall of the building shown in Figure 24. 
' Figure 26 is a fractional vertical sectional view 
of the side wall, taken approximately on the line 
26—26 of Figure 25. 

Figure 27 is a fractional vertical sectional view 
’ of the side wall, taken approximately on 
2127 of Figure 25. 

Figure 28 is a vertical sectional view of a de- 
tail of the wall structure, taken on the line 28—28 
of Figure 26. B 

Figure 29 is a vertical sectional view through 
the eave and roof portion of the building shown 
in Figure 24, 

Figure 30 is a plan view of a portion of one 
of the roof sections. soe 

Figure 3lisa perspective view of 
tion of one of the roof sections. 

Figure 32 is a vertical sectional view through a 
modified ventilator for the building shown in 
Figure 24. 

Figure 33 is a partially diagrammatic view of 
the interior of this building to illustrate a mcdi- 
fied movable partition arrangement. ; 

The embodiment of my invention illustrated in 
Figures 1 to 21 of the drawings is composed of a 
number of rectangular sheets {@ of suitable sheet 
material, such as a lightweight plain or corru- 
gated galvanized steel or other metal, curved to 
form, when assembled, a substantially cylindrical 
shell, Three horizontal rows of such sheets are 
shown in Figure 1, although a small or larger 
number of rows may be used, and these sheets 
preferably overlap each other, with the upper- 
. Most sheet. overlapping the sheet below it, and 
the vertical edges overlapping each other. The 
sheets 10 may be bolted together where they over- 
lap by means of the bolts {f and nuts 12 shown in 
Figures 5 to 8. A suitable anchoring means, such 
as the angle iron posts 13, may be driven into the 


the lower por- 


10 


18 


the line . 


20 
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50 


ground around the lower edge of the lower row of — 


- Sheets 10 and bolted to the sheets to hold them 
securely in place during and after erection of the 
unit. The sheets {0 are also preferably staggered 
with respect to the adjacent horizontal rows of 
sheets. ‘ 

Referring now more particularly to Figures 2, 
3 and 4, a concrete or other permanent type of 
flooring may be provided for the building, al- 
though a. more portable form of flooring may be 
used consisting of a lower layer of sheet metal or 
other strong sheet material such as corrugated 
Sheets of galvanized steel 14. These sheets may 
be generally rectangular in shape except for their 
outer edges which are curved to produce a gen- 
erally circular floor, and.the sheets {4 are prefer- 


ably laid with their sides and ends overlapping 


each other. A suitable-asphaltic mastic or other 
water-proofing material may be applied to these 
Joints if desired. The sheets 14 may be laid di- 
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{@ are preferably bent inwardly at right angles to 
form the inwardly projecting flange !§ and the 
outer curved edges of the base layer floor sheets 
14 may be laid on top of this inwardly projecting 
flange and sealed with a suitable asphaltic mastic 
(4a or other suitable material. 

On top of sheets {4 may be placed a layer of 
flat sheet material. This second layer may be 
composed, for example, of a number of rectangu- 
Jar sheets 16 of a suitable insulating board of 
more or less porous or solid construction, with 
these rectangular sheets extending in a general 
direction at right angles to the direction of the 
sheets 14. These sheets 16 may be laid with their 
edges abutting each other or, if desired, the edges 
may be grooved and overlapped. In order to pro- 
vide as weater-proof a floor as possible, I prefer to 
coat, as by spraying or dipping, the sheets (6 with 
&@ suitable asphaltum composition before they are 
laid in place. 

A third layer may be applied on top of the 
sheets 16 composed of a plurality of rectangular 
sheets {7 of pressed wool, plywood or other suit- 
able finishing material. These sheets 17 may be | 
of generally rectangular shape, except for their 
curved outer edges, and laid in a general direc- 
tion extending at right angles to the direction of 
the sheets {6 or, in other words, in the same gen- 
eral direction as the bottom layer of sheets 14, 
The sheets 16 and {7 may thus be arranged so 
that the joints of the different layers do not co- 
incide in any portion of the floor. 

This top layer of pressed wood, plywood or 
similar material may, if desired, be held in place 
by means of 8 suitable adhesive between the 
sheets 16 and (1, and if.desired a water-proof 
paper, canvas or layer of similar material may 
be interposed between the sheets (6 and the 
sheets 17. This provides a floor with a suitable 
finish for direct use, although if desired it may be 
covered, of course, by linoleum or other suitable 
floor coverings, Z 

The use of corrugated sheet metal’ for one 
layer of the floor furnishes a certain amount of 
resiliency to the floor, and, in addition, the sheets 
of metal are held more securely in place relative 
to each by reason of the corrugations. Such’ 
sheets are also easier to lay flat on the earth be- 
cause the earth may be readily conformed to 
their under surface. 

While the outer edges of the sheets 16 and (1 
may extend into contact with the side sheets 10, 
it is preferable to leave a small clearance at this 
point to prevent subsequent buckling of the sheets 
16 and {7 after the floor is laid, : 

Provision may also be made under the floor for 
heating by the use of a coil of pipe as shown in 
dotted lines at 140 in Figure 2. Such a coil may 
be conveniently connected to the hot. water sup- 
ply so that hot water passes through the coil be- 
fore reaching faucets or other outlets in the 
building. By placing such a heating coil under 
the metal floor sheets §4, the heat is uniformly 
distributed by the high conductivity of these 
sheets over the entire floor. If such a heating 


_ arrangement is employed, the various layers of 


70 


rectly on the ground or, if desired, a concrete or _ 


a suitable foundation may be provided for 
hem. - ; a) ; 
The lower edges of the lower row of said sheets 


76 


the floor should not have too great an insulating 
effect but should be constructed of materials that 


will allow the heat to pass through into the-room. 


The si¢e wall structure may be composed of the 
curved sheets 10 of suitable material such as cor- 
rugated galvanized sheet steel as described above, 
these sheets being held together where they over- 
lap each other by means of the bolts {1 and the 
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nuts {2. Suitable water-procfing or sealing 
means may be applied at these joints if desired. . 
The bolts {{ preferably project a. substantial 
distance into the building, and when the sheets 
10 are of generally rectangular shape and ar- 
ranged in staggered fashion, additional inwardly 
projecting bolts may be affixed to the centers of 


3 


_ may, if desired, be special round headed finish 


these sheets to provide evenly spaced vertical © 


rows of inwardly projecting bolts around the side 
walls. 

Suitable insulating material in the shape of 
rectangular sheets, preferably. of a height cor- 


10 


responding to the height of the vertical walls and - 


of a width just allowing them to fit in a curved 
position between. the vertical rows of inwardly 
projecting bolts {1, may now be applied inside the 


pt) 


sheet metal walls. For example, sheets 18 of a . 


suitable insulating material, preferably having 
some inherent resilience, may be provided with 
semi-circular notches along each side at. points 
corresponding to the position of the inwardly ex- 
tending bolts {f. The sheets are then held at the 


20 


sides and the center portions of each sheet are - 


pressed against the sheet metal wall to spring the 
sheets of insulating material into place. Natural 


resilience of the sheet insulating material will - 


tend to press the side edges against the bolts (1. 

By applying sheets of insulating material all 
around the interior of the side walls in this fash- 
ion, a structure is provided in which a curved 
wall of sheet insulating material is formed, held 
securely in place by its own resilience and stiffen- 
- ing the entire outer sheet metal wall. 


Another layer comprising sheets 19 of plywood,. 


pressed wood, or similar material may now he 


applied to the wall in a manner similar to the. 


application of the sheet insulating material. Inf 
other words, sheets (9 of a height extending sub- 
stantially the entire distance of the vertical wall 
and of a width allowing just sufficient tolerance to 
fit between the rows of bolts {4 in a curved posi-. 
tion, may be similarly notched along their sides at 
points corresponding to the positions of the bolts 
{l, and sprung inwardly into place between the 
vertical rows of bolts. These sheets, referring to 
Figure 5, may be naturally flat as shown in dot- 
dash line, but when sprung into place between the 
rows of bolts assume more or less of the curvature 
of the outer sheet metal wall made up of the 
sheets 10 and, of course, the similar curvature of 
. the sheets 18 of insulating material. 

The lower edges of the sheets {8 and {9 rest 
on the outer upper surface of the floor sheets 
{7, thus giving a finished appearance to the in- 
terior and assisting in maintaining a tight jcint 
at the base of the side walls. 

As shown in Figure 9, the notched edges cf the 
sheet insulating material. 18 and of the finish 
sheets (9 fit around the shanks of the bolts !4 so 
that the edges of. the sheets 19 abut each other 
or practically meet, as may be desired, present- 
ing a smooth, pleasant finish to the walls inside 
disturbed only by the ends of the inwardly pro- 

. Jecting bolts {{ and the vertical seams where 
' these sheets come together. If desired, however, 


the sheets {8 and 19 may be sprung into place- 


without notches in their sides, thus. leaving wider. 
seams between the sheets. 
To cover the seams between the side wall 


sheets, vertical channel members 28, or other 


suitable cover members, having openings 21 to 
receive the ends of the bolts 11 may. be. fitted 
in place over the ends of the bolts {{ and held 
in place securely by the nuts 22. The nuts 22 
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44 
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nuts that conceal entirely the ends of the bolts 
if. These channel strips 20 thus cover the verti- 
cal seams {8a between the side edges of sheets 
19 and, in addition, hold these edges securely in 
place against any accidental displacement. ‘ 

Referring now to Figures 10, 11, 12 and 13, 
the channel sections 20 or other cover members 
may, if desired, be utilized to support shelves, 
cabinets and various other types of fixtures. For 
example, the faces of these channel strips 20 may . 
be provided with a number of spaced keyhole or 
cross-shaped slots 23 and various fixtures may 
thus be secured in these slots. For example, wall 
brackets 24 may be utilized having a pair of 
rearwardly projecting.ears 25,-26 with suitable 
pins 27, 28 pressed through openings in the. 
brackets, or welded in place at right angles to © 
the plane of the brackets 24. 

By providing the pins 27 and 28 ina staggered 
position relative to each other as illustrated, the 
ears 25, 26 and the pin 27 may be inserted in 
two adjacent cross-shaped slots 23 of the channel 
member 29 and then allowed to drop down into a 
position in which the pin 27 presses outwardly 
against the inside of the channel] strip 20-and | 
the pin 28. is forced inwardly against the exterior . 
thereof, thus holding the bracket 24 securely in 
place. 

These brackets may be used for supporting 
shelves in a relatively fixed position. For ex- 
ample, the brackets 24 may be provided with 
narrow vertical notches 28 to receive the down- 


‘wardly projecting portions of angle members 30 


fixed to the lower surface of shelves 31, - The 
shelves 3{ may thus be secured in place, being 
rigidly supported and held against sliding move- 
ment toward or away from the wall structure. 
Referring now to Figures 14 to 18, inclusive, 
the roof of the housing unit may be composed 
of a number of pie-shaped sections 32 of gal- 
vanized sheet steel or other strong sheet mate-. 


-YTial, connected.at their lower edges to the wall 


sheets {0 by means of the compound curved eave. 
sheets 33. These eave sheets 33 may conven- 
iently be made as single stampings of ganvanized 
sheet steel or other material curved to conform 
to the generaé cylindrical shape of the side wall 
Sheets 10 and also-curved inwardly about a hori- 
zontal axis toward the center of the structure. 
The sheets 33 may overlap the uppermost edges 
of:the upper row of sheets {0 and be bolted to- 
gether, with a suitable sealing material there- 
between if desired, by means of the relative short 
bolts 34 and the nuts 35. 

The roof sections 32 are - preferably formed 
along their side edges with raised ridges 36 so 
that they may be. bolted together along these 
side edges by means of the bolts 37 and the nuts 
38. Since these bolts 37 project through the roof 
sections 32 only at the top of the ridges 36, a 
relatively water-proof joint is provided, particu- 
larly if a sealing means such as asphaltum is 
applied between the overlapped portions. The 
lower portion of the roof sections 32 may have 
the ridges 36 tapered off to a flat surface, as 
shown at 38, and the lower edges of the roof sec- 
tions 32 may be bent downwardly to provide 
flanges 40. The upper edges of the eave sheets 
33 may be formed with corresponding flanges 41, 
so that these two flanges can be bolted together 


‘in overlapping position by means of the bolts 42 


and nuts 43." ; af 
In order to insulate the roof, pie-shaped seg- 


-ments 44 of a suitable sheet insulating material 


4 


may be utilized corresponding in shape and size 
to the individual roof sections 32 or to two or 
more of such sections when bolted together. 
The side edges of these sheets 44 of roof insu- 
lating material may be notched similar to the in- 
sulating sheets 18 to fit around the shanks of 
the inwardly projecting bolts 317, or if larger 
sheets 44 are used they may have holes to enable 
them to be pushed flat against the roof with the 
bolts 37 projecting through the sheets. These 
sheets 44 may be held in place by suitable cover 
strips 45 fitting over the ends of the bolts 37 
and secured by the nuts 45a. The cover strips 
48 preferably extend downwardly and are 
curved, as at 46, so that their lower edges fit in 
between the insulating sheets !8 and the finish 
sheets {9 of the side walls, as shown at 47. This 
provides a convenient means for holding the in- 
sulating material 48 in place inside the curved 
eave sheets 33. ; : 
’ In order to provide the interior of the building 
with sufficient light, a number of the roof sections 
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15 


20 


32, for example every alternate section, may be . 


provided with a suitable skylight 48. A simple 
circular opening may be formed in these sheets 
32 with the edges thereof bent outwardly to form 
a cylindrical flange 66. An annular channel 
frame 5! may be made to fit over the flange 50 

.and have stretched over its exterior a suitable 
transparent or translucent material, such as a 
sheet 52 of one of the transparent plastics known 
as “Celoglass.” The edge of this sheet of mate- 
rial is preferably curved down over the frame 5! 
and held in place by an annular band of metal 
$3 pressed on over the outside of the light trans- 
mitting material 52 and frame 51. . 

Angular tabs 54 may be provided with their 
vertical sides welded or otherwise secured to the 
frame 6&1, for removably securing these-skylights 

to the roof by means of the rivets or bolts 55. 
If desired, the inside of the frame 51 may be 
filled with a suitable asphaltic water-proofing 
material before the skylight is secured in place. 

- The insulating sheets 44, of course, have suit- 
able openings 66 cut out to coincide with these 
skylights, and frames may be applied to these 
openings inside the building to conceal the edges 
of the openings in sheets 44. For example, an an- 
nular frame may be formed with the flange 56a 
extending up into the frame 8/1 and with the 
flanges &6b covering the edges of the opening 

, in insulating sheets 44. These frames may be 
simply pressed into place and rotated until the 
tabs §€c are caught under the edges of the cover 
strips 45. a: Me . 

. . The roof of the building may be provided at 
its top with a suitable ventilator. This ventilator 
may include a vertical cylindricdl ring 57 notched 
along its lower edge so that the ridges 36 of 
the roof sections 32 may project therethrough. 
This cylindrical ring 57 may be secured to the 
upper ends of the roof sections 32 by means of 
suitable bolts or rivets 58. 

. Projecting upwardly and outwardly from the 
ring 57 are a number of brackets §9 which have 

_ Secured to their inwardly inclined upper. ends 
68 ttie lower edges of a one-piece conical sheet 

- metal top 6f. The outer edges of the brackets 
$8 may have secured thereto a curved cowling 
62 extending a substantial distance above the 
lower edge of the conical top 6! and also extend- 
ing down sufficiently far to protect the upper ends 

of the roof sections 32 from the weather. ‘The 
cowling 62 may be strengthened by a suitable 
rigid circular. frame 63 at its top and-a similar 
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circular frame 64 at its bottom. A-space is thus 


provided between the lower edge of the conical 
sheet 61 and cowling 62, so that circulation of 
air, either upwardly or downwardly, may take 
place while rain and snow is intercepted by the 
conical top 61 and defiected to drop down on the 
roof sections 32 at a point below the upper edges. 

Inside the ring 57 and extending between the 
ring and the conical member 61 is a cylindrical 


screen 6§ which may be used to keep out insects. - 


With such a ventilator, it is desirable to pro- 
vide special means for controlling the circula- 
tion of air. To prevent too strong a draft up- 
wardly or downwardly through the ventilator, a 


circular sheet of solid material, such as plywood, 


pressed wood, or a suitable transparent or trans- 
lucent material, forming a valve 66 may be held 
in the circular frame 67 and suspended by means 
of a cable 68 from the top of the conical ven- 
tilator top 61. For example, the cable 68 may 
pass over a pulley 69 affixed near the undersur- 
face of the conical ventilator member 61, and 
another pulley 70 may be provided to lead the 


_ cable down to a point where it can be grasped 
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by @ person inside the building to raise or lower . 


the valve 66. Raising or lowering this ventilator 
valve, of course, controls the amount of air that 
is allowed to flow in or out through the ventila- 
tor. 

‘If desired, one end of cable 68 may be attached 
to @ frame Ti having a suitable collar arrange- 
ment 72 for attachment to valve 66. An elec- 
tric fan 18 may thus be supported directly below 
the. valve 66. Suitable lights 74 may also be 
provided in this suspension, if desired, to furnish 
indirect lighting or a direct lighting if the valve 
66 is made of transparent or translucent mate- 
rial. Current for the fan and lights may be sup- 
plied through a flexible cable 76 from any suit- 
able source (not shown). 

The housing unit may also be provided with 
& suitable door 76 and a number of windows 17 


-in the side. Because of the curvature of the side 


wall, it is convenient to make the windows 1717 cir- 
cular in shape. For this purpose, the middle row 


' of sheets. 10 may have openings and flanges 


50 


formed in them in a manner similar to the roof 
sections 32 that are provided with skylights. Suit- 
able window frames May be mounted in these 
openings and provided, if desired, with external 


‘shields 18. Suitably fixed or removable screens 
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75 


may be fitted into the frames, and windows ar- 
ranged for opening, may be provided. The shields 
18 aid in rendering the windows tight and proof 
against the weather, and at the same time serve 
as wind scoops when the windows are open to 
catch the cooler air rising outside the building so 
that it will be drawn in and then carried up 
through the ventilator. a 

A suitable door frame may be formed by the 
angle bars 78 and 88 bolted around the top, bot- 


‘tom and sides of the door opening to the edges 


of the sheets 18 by means of the bolts 82 and nuts 
83. At.the sides of the door frame, channel bars 
8{ lining the inside of the door may.also be held 


in place by the bolts 82 and nuts 83. This pro- 


vides a framework to receive the door 16, which 
is hinged in the usual manner 'at one side as 
shown at 84 
be provided with adjustable louvres 85 for venti- 
lation without opening the door, and a suitable 
window 86. : 

It may also be desirable to provide a canopy 
for the door which may be supported by a par- 
tially circular frame 87 having its ends suitably 


trig. 1). If desired; the door may » 


. the door frame. 
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secured to the vertical walls of the building above 
A layer of canvas, sheet metal 
or other suitable material 88 may be secured to 
the frame 81 around its periphery and secured 
to the wall of the building, preferably inside and 


s 


sections 32 while their outer eages are being se- 


' cured and before the ventilator is assembled. . 


under the lower edge of the sheet 10a just above — 


the door frame. 
Referring more particularly to Figures 22 and 
23, the interior of the building may be divided 


into a number of rooms by means of movable. 


partitions 89, three of which are illustrated. 
These movable partitions may, if desired, be 
affixed at one end directly to the channel bars 20 
by means of brackets similar to the brackets 24. 
The partitions may comprise rectangular sheets 
90 of co. or pressed wood hinged together 
as at 9 

The free ends of the partitions can be formed 
with small upper sections 92 and lower sections 
93 in the nature of doors, both hinged to the same 
sheet 90. Thus, when these three partitions are 
_ all extended to the center of the building, the 


three upper sections 92 may be connected to-. 


gether, as shown in dotted lines 94 in Figure 22, 
“to form a triangle in the center of the building. 
Suitable sliding bolts 85 and corresponding sock- 
ets may be provided for this. purpose. ; 
A small triangular haliway is thus furnished, 
with doors from each of the three rooms thus 
formed leading into this small hallway. . This 
provides a convenient way of passing from any 
one room to either of the other two rooms. 
- Various interior arrangements may be em- 
ployed, and the building is well adapted for other 
uses than.as a dwelling. In the layout shown in 
F.gure 22, however, the room 96 is a kitchen with 
a stove or electric burners at 91, a suitable sink 
at 98, and a table and chair arrangement at 99. 
These fixtures may be readily attached to the 
channel bars 20 and supported thereby.. The 


room {00 is arranged as a bedroom with a suit-_ 


able day bed or cot !0i, which may be converted 
to.a couch in the day time. A lavatory is shown 
at 102, which may utilize a chemical hopper or 
be provided with suitable plumbing as is ex- 
pedient. ‘The living room {03 may be fitted with 
a suitable divan 104 and.chair 405. If desired, 
the partitions may be so arranged that conven- 
’ jent closets are formed at (06, 107, 108, 109 and 
(10, 
It will be apparent that the external sheets 10 


This temporary support may be easily made by | 
bolting together inside the house a scaffolding 
composed of' the channel bars 20. These bars 
are provided with numerous holes for bolts and | 
are sufficiently strong to support. the weight. of 


- the center of the roof. After the ventilator has 


10 


been assembled in place, this scaffolding may be 
taken down and the channel bars 20 used for 


. holding the side wall sheets 18 and (9 in place. 


A building constructed in accordance with my 


- invention may be used as a dwelling, but is also 
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forming the outer. shell of the building will be — 


cut out to provide suitable openings. for the win~ 
dows and door. Similarly, the sheet insulating 
material {8 and the internal finish sheets 19 may 
be cut out to provide for the door and -windows. 

In erecting a building of the construction illus- 
trated, it may be desirable to make a shallow 
excavation although, if the ground is reasonably 
level, no excavation at all may be needed. The 


lower tier of sheets 10 is: first assembled, being © 


‘secured together at their ends.and held in place 
by suitable anchoring means such as the posts 
{3. The floor can then be laid directly on the 
ground or on any suitable foundation by simply 
laying the different layers of sheets 14, 16 and 
iT, and applying asphaltic or other sealing ma- 
. terial to the joints as needed. 

While the floor is being laid, or thereafter, the 
second and third tiers of sheets 10 and the eave 
sheets 33 may be assembled. The roof sections 
or sheets 32 are next bolted in place, and for this 
operation it is desirable to provide some tem- 
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"a slight degree instead of lying substantially flat... 


porary support for the inner ends of the roof 75 


well suited for.other uses.. For example, a build- 
ing 20 feet in diameter would have about 60 feet 
of wall space for shelves if the building is used 
for a store. Various other uses include schools, 
churches, wayside establishments, camps, boat~ 
houses, etc. . 

The building is also easily adapted to military 
use, because it may readily be surrounded by a 
suitable wall of concrete poured after the build- 
ing is partially or completely erected and using 
the building wall as a part of the form. 


Another modification of my invention is illus- _ - 


trated in Figures 24 to 33, inclusive, in which 
numeral {15 indicates side wall sheets similar... 
to the sheets 10 forming an external layer of the 
side walls of the building. In this case, however, 
the lower edges of the combined roof and eave 
sheets. or sections 146 are directly attached to 
the upper edges of the upper row of sheets (15. 
‘Two horizontal rows of the‘ side wall sheets (15 
are. illustrated, although.a single row of such 
sheets or any suitable number of rows may be 
employed, as desired. These sheets are prefer- 
ably made of a relatively strong material, such 
as a galvanized sheet steel, and may have hori- 
zontal corrugations for reinforcement. The 
Sheets preferably overlap and are sealed at their 
joints with a suitable water-proof material such 
as an asphaltic mastic, as described in connec- 
‘tion with the ‘building shown in Figure 1. 

The side sheets 115 are also preferably. bolted 
together in the position illustrated in Figure 24 
to form an outer shell for the house... Bolts-{17 
holding these sheets 115 together may be secured 
in place by means of the nuts 118, leaving a‘sub> 
stantial length of the bolt shanks’ projecting 
inwardly from the sheets 115. To support the 
inner layers of the side walls and permit easy’ 
installation of these inner layers after the outer 
shell of the house has been ‘erected, collars 119 | 
of:suitable resilient material, such as rubber, may 
be slipped over the protruding shanks of the 
bolts (17. Vertical rows of rubber coated bolts 
are thus provided extending into the interior of 
the building between which the insulating sheets _ 
(20 and the sheets 121 of suitable finishing mate- 
rial may be fitted. =“ 

For. example, the sheet insulating material in 
the form of rectangular sheets 120 may be simply 
sprung into place and forced in between the rows 
‘of bolts 447-carrying thé collars 119. The edges | 
of the sheets 120 may be notched, if desired, to 


. fit around the collars {19, although notching is 


not necessary to obtain a good: fit of the sheets 
{20 with the extra tolerances provided by the 
resilient collars 149. The sheets of finishing ma- 
terial 121, such. as plywood, pressed wood or 
other suitable material, .may be similarly sprung 
into place but are illustrated as-sprung only to 


against the insulating sheets 120. 
In this manner, the resiliency of the sheets 
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120 and 12§, whether they are sprung complete- 
ly or partially, exerts a pressure against the sides 
of the bolts 117 with a resultant outward pres- 
sure on the outer shell composed of the sheets 
{15 that serves to increase .the rigidity and 
strengthen this outer shell. “In addition, of 
course, this stressed condition serves to hold the 
sheets 126 and {21 securely in place even if 
shrinkage or swelling of the sheets 120 and {21 
takes place. 

To cover up vertical seams between these side 
_ wall sheets, suitable channel members 122. simi- 

lar to the channel members 20, or other vertical 
extending cover members, may be fitted over the 
ends of the bolts {17 and secured in place by 
means of the nuts 123. 

The roof sections {16 can be formed from sin- 
gle sheets of suitable material, such as galvan- 
ized sheet steel, with raised ridges 124 along the 
side edges of these pie-shaped segments, taper- 
ing off to a flat sheet near the lower edges of 
the sections, as indicated at 125. The lower por- 
tions of these roof sections or sheets are pref- 
erably curved, as illustrated at 126, about a sub- 
stantially straight horizontal axis to form the 
building eaves. The lower edges of the sections 
{16 may terminate at the lower end of this 
curve or be curved down in a section as shown 
at 127 that is not curved about a horizontal axis. 
In either case, this lower edge should be curved 
about a vertical axis to conform to the curvature 
of the sheets (15. . Thus, the lower portions of 
the roof sections 116 are either formed with a 
definite compound curve or are curved first in 
one direction and then in another to produce 
substantially the same effect. This compound 
- curve arrangement at the eaves serves to stiffen 
and strengthen the side wali sheets. 115, and also 
simplifies the erection of the building, providing 
an external construction of pleasing effect, with 
fewer horizontal seams or joints. - 

A suitable number of roof sections 116 are se- 
cured at their lower edges in overlapping position 
to the upper edge of the sheets 115 by means of 
suitable bolts 128, and these individugl roof sec- 
tions 116 are bolted together along their sides with 
the’ ridges 124 overlapping, as previously de- 
scribed. Suitable asphaltic water-proof mate- 
rial may be used to seal these joints, if. desired, 
and skylights 129 may be provided in the roof 
sections, as previously mentioned. 

Under some conditions, it may be desirable to 
black-out the interior of the building or shut dff 
the passage of light through one or more of the 
skylights 129. One convenient way of accom- 
plishing this is to provide cover plates 138 fas- 
tened to rods 13! extending along the tops of 
the ridges 124 and passing through the eye-bolts 

132.. These rods may extend down to the eave of 
the house and be formed at their ends with suit- 
able handles 133 to enable a person standing out- 
side the house to rotate the cover plates 130 from 
a position covering- the skylights 129 to a posi- 
tion in which the cover plates 130 lie fiat on the 
next roof section 116, as shown in dot-dash lines 
in Figure 30. 

Suitable insulating material may be provided 
underneath the roof sections 116, as illustrated 
at (34. This insulating material may be held in 
place by cover strips 135 bolted to the roof sec- 
tions 11G@ and overlapping the edges of adjacent 
insulating sheets 134, as previously described. 

The insulating sheets 134 may extend down- 
‘wardly inside the curved eave portion of the reof 
sections {16 and abut the upper edges of the ver- 
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tical insulating sheets 120. If relatively com- 
pressible sheet insulating material is employed, 
however, these roof insulating sheets 134 may ex- 
tend down far enough to overlap with the vertical 
sheets 120, and these sheets 120 and 134 where 
they overlap are simply compressed together at 
the points where necessary between the outside 
sheets {15 and the sheets (2! of finish material. 

Referring now to Figure 32, the upper ends of — 
the roof sections 118 may project into an out- 
wardly facing annular channel.bar (36. Suitable 
sealing means, such as asphaltic material 131, 
may be applied around the channel of this an- 
nular bar or ring to make a water tight construc- 
tion; A number, of brackets 138 may be bolted 
to the annular bar 136 to support at their upper 
ends & conical ventilator top 138. This conical 
top preferably has a downwardly extending 
flange 148 around its outer edge. A suitable cy- 
lindrical screen 144 may be provided between the 
upper edge of the annular channel bar [36 and 
the lower surface of the conical top 139. 

Suspended from the top of the conical piece (38 
is a rod (42, and an annular ring-143 surround- 
ing this rod may be suspended from the roof by 
means of brackets 144 bolted to the roof sections 
416. This provides a simple support for mov- 
able fabric partitions 145 (Figures 32 and 33). 
Each of these fabric partitions or curtains may 
be supported at their inner end by a ring (46. 
‘supported for rotation about the rod 142 by 
means of the nut and washer (46a. A second 
ring 147 may be provided to slide around on the 
ring 143 through an angle of approximately 120° 
between two of the brackets 144. 

At the side walls, the curtains 145 may be sup- 
ported by suitable pulleys 148 removably attached 
to one of the vertical channel] bars (22; ‘These . 
pulleys also carry a suitable cord (48 running 
through a number of rings or loops 180 sewed or 
otherwise secured on the curtains {45 and ex- 
tending down to the lower central corners 151 of: 


the curtains where the ends of these cords are 
_ attached to the curtains. — 


The curtain partitions 14§ may thus be drawn 
back into a draped position by simply pulling the 
cords {49 until the curtains lie along the inside 
of the roof and against the side wall of the build-. 
ing. The pulleys {48 may be moved around and 
attached to any suitable channel bar 122 to divide 
-the room up into different sizes of rooms as may 
be required. 

A valve or ventilator regulator 152 may be pro- 
vided underneath the conical ventilator top 139 
with a collar {53 arranged to slide up and down 
on the rod 142. This regulator or valve ($2 may 


- be raised or lowered by means of a suitable cable. 
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or cord 154 running over the pulleys {55 and 156 
and extending down to the side wall within reach 
of a person in the building. This form of sliding 
ventilator regulator is simple to adjust and is not 
Teadily tipped or otherwise moved out of place by 
sudden up or down drafts through the ventilator. 

Various other modifications of my invention 
will be readily apparent to those skilled in the art. 

A particular advantage of a building shaped 
like the embodiment shown in the drawings is 
the marked efficiency in heating. By reason of 
its shape, wind currents do not burble but flow 
smoothly around the outside of the building and 
do not carry away as much heat by convection 
as is carried away from the ordinary building 
of angular shape. In addition, the heating sys- 
tei May he centrally located so that the heat is 


uniformly distributed throughout the building _ 
interior. ; 

The construction illustrated and described also 
provides a building that can be readily taken 
apart and moved to a new location without sub-. 
stantial loss of materials. At the same time, the . 
use of.curved wall segments makes this possible 
. using relatively light weight construction mate- 
vials, : . . 

_ The construction and shape of the building 
lends itself to the use of many duplicate paris 
that nest together and may be packed into a 
relatively small space for shipment. 
- Phe terms and expressions which I have em- 
- ployed are used as terms of description and not 
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3. A building wall comprising a curved layer 
of sheet metal, and an inner layer of resilient 
sheet material comprising sheets sprung into a 
curved position to exert .an outward pressure 
on said sheet metal layer. = 

4. A building side wall comprising a curved 
layer of horizontally corrugated sheet metal 


. supporting substantially vertical rows of in- 
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of limitation, and I have no intention, in the use - 


of such terms and expressions, of excluding any 
equivalents ‘of the features shown and described 
or portions thereof, but recognize that various 
modifications are possible within the scope of the. 
invention claimed. : 
Ielaim: . 

_ .1, A housing unit comprising substantially cy- 
lindrical side walls of sheet material held to- 
gether by tension members, and resilient sheet 
. material sprung into place inside said first men- 
’ tioned sheet material to exert an outward pres- 
sure. thereagainst, and increase the rigidity of 
. said walls. 

2. A housing unit comprising laminated curved 
side walls and. roof constituting an integrated 
shell that: is self-supporting without framework 
or internal-stress members, said curved side walls 
. comprising an outer layer of sheet metal, and 
inner layers of sheet materials sprung into and 
held in a curved position conforming generally 
to the curvature of said sheet metal so that said 
sheet-metal layer is strengthened and held more 

rigidly in place. . 
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wardly projecting members, an inner layer com- 
prising sheets of resilient insulating material 
sprung into place between said members, and - 
an inner layer comprising resilient finish sheet 
material sprung into place between said mem- — 
bers. . ; 

5. A building wall comprising a curved layer 
of sheet metal, inwardly projecting members 
having -resilient sides, and an inner layer of 
resilient sheet material comprising a plurality 
of such sheets sprung into place between the 
resilient sides of said members. 

6. A building wall comprising an outer layer 
of sheet material having a plurality of vertical 
rows of inwardiy extending members affixed . 
thereto, and sheets of material sprung into 
place between said rows of members, the sides 
of said members being composed of resilient 
material to hold said sprung sheets securely in 
place. 

7.‘A building wall comprising a curved outer 
Jayer of sheet metal having a plurality of rows 
of bolts projecting inwardly therefrom, collars 
of resilient material on said inwardly projecting 
bolts, and sheets of material sprung into place 
between the resilient collars on said rows of 
bolts. . 

RICHARD BUCKMINSTER FULLER. 


